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(54) PHOTOCHROMIG PLASTIC LENS AND ITS PRODUCTION 
(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a photochromic plastic lens having high durability and 
high photochromic performance at a low cost with high productivity by depositing a 
photochromic material to the surface of a plastic lens substrate by vacuum deposition and 
heating the substrate. 

SOLUTION: A photochromic material is deposited to the surface of a plastic lens substrate by 
vacuum deposition and the substrate with the deposited photochromic material is heated to 
allow the photochromic substance to penetrate into the surface of the substrate. The 
photochromic substance is, e.g. chromene, spiroxazine, fulgide, fulgimide, viologen, 
triarylmethane, diarylethane or a diazo compd. commonly used for a photochromic plastic lens. 
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1 

^ }, 5 .y mm.imm\.rcmmf^x^y ^ vyx 
mimmLmmf^7.i-y ^ \yyxminno:>nwi^ 
^^yty^uw^mnnr^z^^xwi^tiiii.^z. 

m^m 4 ] f'yT.i'v ^ \yyxmi<f^m!mt%^mm 

7 ^ h ^ p 5 -y nfcagfg«e*« bT 

yXo 

[ii^«5] 7* h^P5'y^'7"^X^>y^U>X^iE 
ffi*>?.Mfc i:#fc7* h -^P ^ >y ^tfRO#««t^B3 

-y ^ l^yXS^JcDSEtRS^^ati i3MIB7:a- h 

p^ >y ^^M^itm-^-^^xmt. mt^yt h ^P 5 -y 

^!KfMAW3tufcMsr^x^>y ^ uyxmtmm 

L. Mf27°^X^-y ^byX»5fgfficDrai:taiB7^ 
h i^P 5 -y i^!^K<D{Tr«titfiRJLrc«©MtB7* h ^ 
p^ -y ^!|aa*SS$€SXjS*^e«:« c i:^#«Si;-r 
^7* h ^P 5 -y ^T'-^X^-y ^ b>XtDiyji:^}So 
Cif*S6] yvX^>y^/^>'X»«©gffitK^^« 
aiCc!;t)7* h^P^ •y^!|^a;&f>f«?-li:SI@i:s W 

mythifu^y ^<i^ntMtm Ltcmm-x^ <y ^ ^ 
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^xsMwsatj^LTinf^afciSjffi^^^us i 9 icm 

IBftn^M*WL**^5SplSSUHuE:/5X^'y ^ UVX 

SMa®cDF«3gptM83i!raSi»titfi^Jtfca©tutB7sJ- h 
>^ p 5 >y tfR^MM? XS*^ 
■rS7*f^P^-y^:/^X^«y^ X^Sii:^}* o 

cii*« 7 ] y^x^y^ iyyxmt<Dmmicm^mm 
mciiOitm-^rircyth^tizy^^n^jjamt^c 

iilc j; 0 ButBT'vX^'y U'>'X»f*gfficDrtg|5{CBijlB 

7* h ^p 5 -y muij'^mm-^nrcmmm.im&L. 

10 HufBa^fglg5{iMfa7 * h ^ P ^ -y ^!|%H<5Da^«®<2? 
iH%WLTl/^^ilt%#®t-r«7*h^P5>y^7"5 
X^-y^lxVXo 

[fl*]S8] T'^X^'y ^L'yXaMCSffiO-gP (M 
«A) {cRSM«at<};D^l<D7;th^P^-y^t(S 
*f^«$-a-5Xe^. BUSB^l<D7;th^P^-yi'!|^K 
i:{iS5:Sfe®m2<D7* h i^P^ -y ^il&M;^t(}ffi^« 

A -\(Dim^mm Lrmmmm a t 

X^t. flSflBIg 1 SlfH 2 (7)7* h ^'P 5 -y ^'tlS3bH\f 

20 m\.tcf'7x=^y^uyxmimmLs mmmiRxs 

^2©7*hi'P^'y ^^t»S;&MIBy^X^ -y ^ b>X 
-arS IgA^ 6 ^ ii ^ i: 
■r ^ 7 * 1- P 5 -y ^y^X^-y ^ l/yX©S!ji^lSo 
Clf*]S9] 7"^X^>y ^ l^^^XS«S®tDF^gP<DS;9: 
SMS5tKS^«}St«fcDf^«^nfc#'«?S*§7* h 
^P5 <y^tlS^ftDii-rS<li:tJ;?)MESftS7:i- h 

t^'^mt-r^y^ h^u^.y^f^xi'y^uyx. 

imi^mi 0] -x^yxi^y^uyxwifto^mmcM^m 

30 «atJ;D7:t h^P^'y^'tlR^&fta^-tt^Xigi:. 
ti}IB7 ;j- h ^ P ^ >y ^mnmtm L /chQIBX^ X^ >y ^ 

lyyxm^^tmLmmf^x^y ^ iyyxmtmm<D 
i^gi5»cME7* h ^P5 -y ^<\iisn^}mt-it^xnt. 

MIB:/^xf- y ^ iyyxmU(D±ic C V DSfc J; tl /N- 
K3- hej&j^^-r^Xgjb^SftS c: i:%#ISi;'r57 

* h ^p = -y ^7"vX^-y ^ byX©S!jg:^So 

[wac^i 1] f'yx^y^i^yxmfiommcM^m 
mmcj;:i)nm-^tirzy:irh^tis.y^s^m^Mmt^ 

40 iittcj:t)BuIB7^X^<y^uyX»t*SffiO|^gBtc:M 

IB7* h ^p = -y ^^ntimm^tircmmmmt'^^^L 

TV^StugBT'^X^-y ^ lx>'Xa«±{c C V D?£t<t t) 

m^m 121 7vx^ «y p^xs^^satB^^ 

«jSfC<fc t) 7* h i'P ^ -y ^tl»^fvf«?-a:SlSi:. 
HuiB7:i- h ^P^ -y mMmmbtzmmy'yX^y ^ 
l^yX&ummLmmy^x^y ^ uyXWitmmo 
l^a5tBul37* h ^'P 5 >y ^tiK^ifji^-tir-SXigi:. 

50 mmy:thi/ti^y'^mnti^m^mm(onmcm^Lrc 
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3 

wimf^Xf-y ^ UyXW^(D±\c C V DSt i Di?^ 

p^mcm^yyi-h^ti^y^'^K^mm^'it^r.mt. lo 

m&f'yX^f-y ^ \yyXmi(i±.\Z. C V Djifci DJg^? 
WL. tulB^14«±tCVDffi{i:j;t)J^fi!t5nfc/N-K 

^-vm^mt^cf^^niitzy^ Y^u^y^y 

mnttZm^miO. IK 12. 13f2tg(D7;th 20 
D 5 -y 7''77.^ -y ^' U VX&r>*7 ;t h ^ D ^ -y 7" 

"y ^ u:/X©l5Bt:^Sc 
[11*91 5] MiaSttS^^S i ^^tS^m^t^^:ffX 

T'feSi:t^#®il-rSK*9l 2. 13lB«CD7*h 

vX^'y^^yX®®i:^iSo 
[11*91 6] WIB/N- K:3- h»©llJ?*<ti}E^14M 
J:Dtffl)l>f6^fc|?v><ii:;&#mi:T-5fl*9i 2. 13 30 
IB«® 7*h:^D5>y^'7'^X^>yi' U>X&t;7 * h 
7 ^r^X^«y ^l^yXOSBtTjiSo 

l:-fe5ut;&!|#|gti:-r^i|*9l 0. IK 12. 1 
3s 1 4»B«<D7* h^D^-yi'r^^Xf-'y ^U^XR 

tf 7 * h 5 >y :^7X^ «y ^ i^:/X«DS3t:^rao 
[||*9l 8] 7*^X^7 ^'PVXSWoaffilcK^^ 
«jStcJ;0 7* h^P5«y^%R^frf«2-li:5XSi:. 
SCIB7:i- h^D5 7 i^%Rj!>Mrf«LfcMfB:/9X^«y 'J' 

uyxmt^lmmLmmf'^T.i'y ^ \yyxmimm<r> 40 

rtg|5tHuE7* h ^ D ^ >y ^ftS^gM^-lirSXeil. 
tiiE7^ h ^'D 5 -y ^i^KAWaSOP^gPtcS^Lfc 

MaB:/7X^'y ^ \yyxmi(o±\u^\y^yjmm-^n. 

[||*9 1 9] 7^vX^«y ^ U'yXa^J^SffltK^^ 
3g}£k: J; D n;fe 7 * h p 5 -y ^%iH^Ap|^-r S 
c:i:fcJ;t)t(}ia:/7X^«y^'UyX^SS©I^SI5fi:M 50 
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IB7 * h P 5 7 mmif)'^mmi rircmmm^*'^w^ l 
xi,^mmf^x^y ^ uyxmii±\c^]y$t ymmm 

"^^-r-m^^r^ct^f^mnr^y^h^u^y^ 

[11*9 2 0 ] mm'y ymmmi)\ tji^ uy-^fv 

uyri^^-h) m. jHu-£-7!7:/P9^hx 

^lens«Mi•^?«Sc:^:*#mi:•rsll*9l 8. 19 

mm(Dy:i- h ^xn^y ^-f^Xf-y i'iyyXB.Xfy* h 

Ctt*92 1] H0fB5j<'Jtr^;l/7-tr^-;I/^Ig*\ TiB 

11*918. 1 9IB«07:t h^P^-y^T'vX^'yi' 
lyyXRZSyth^X2^y^-/^7.^y^\yyX(Dmm 

(a) (^>^i:{i#S©S^#{ji©a-a-ft: 
ffm«^#ffii!ClC?*-rSSlJ-g-Tfe«) *MO~90. OH 

m^mtmmmmi.(o^m cb) ^Mo-go-eso^ * 

fca + b^lOO X$>?>m^Hf. (A) i:. (B) -JiSS 

(II) 

[fki] 

R^R^-S i-X'4-<d^=) 

(II) 

^mi~8<DMbi<|gS-e35t)> X' ttAP7|<5i')SP'[%l»T- 
fef). d. eaO*^P.3$T-©g|S[T-feS) T^^nS 

Xa-ISS (III) 

[ft 2] 

x^3-^,R^-s i-R*-s i-R^x^3-.. 
(III) 

(fcfcU Sff. R' aj^^lH2~8cD#«ST-fet). 

r' . r' iimm^L<mmm>mm^i-'8<Dmt 

(IV) 

[ft 3] 

HC 0-R"'-CHO 

(IV) 

(fc^U iC*. R' {4BJ^t.L<{i|^B#|©j^^l 
L < y y ;l/X{±-iaS (V) 

[ft 4] 

(R»0)2CH-R"-CHCOR'')2 



5 

(V) 

(C) «t8JSSI&t>**i:*>?.«:S:/^>rv-fflfigij 

tciB (A) ^^©-g-w^tt 1 ~3 oa«%-ea5t)> 

(B) ^^1?feS?g*ISiJ©-&W^{iO. 0 1 ~3 0«« 

[000 1] 

[0002] 

^ -y ^ttt6lc«*D5iitgffifcfev>T{i. iiiJ;!f5XU:/ 
[0 0 0 3] f^yX^y^UyXlcythi/xn^ 

®) *yvX^>y^b>X»*Ji:«:5i|»**;fettiS[t^«D 
«y ^tlH^75X^-y ^ U>XStti:=9:§fKt^CD7' 

^^y^m. ®7:t hi'D^'y^tiR^^s^jHyv-ife 

©7* h^'n^ -y ^i^s^jia^ftjg^cfi 
fc:J^S[?-itfc^lc7'^x^'y vyxmi±.\t.m.lp\^. 

yXaWli:»S5-a:-5:^^iFT'feSo 
[00 04] 

tzr7iiY';xi^v^f^-xf-v^\yyX\t. vyX'^xz. 
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7:t h i'D 5 -y ^!|^K*<l^-tC^)-i(Lfc*^-Z?il{l:LT 

LSl/\ i9-a?iaoix>'X*W&n:2:t/^©Tfe^o 
[0 0 0 5] SfciJS®^ 7*h^a5 

77X^ «y ^7 vyxmvimM^^-^ri.\^-m^<mm 

t<:tuie®®:^}£T{i. 7"^ <y UyXm^^Mlc a 
10 — rfy^^BTtg^jKU^-^^ryv-, 7;^- h^n5-y 

[0 0 0 6] i£p>icmm®mmT'ts 7*h^o^'y 
^mm'pmm(Dm^iziimmt)'^^ o . t'^x^ «y ^ 

x^-y^'L/yXJ-:^^l.oSBiic*jt/^T{i. i^yxmt^ta 
m u tarn ntc i^yxm^izmmmr. i o mwm. 

Lircidftmfeuvx^siji:??}*^^. am<D^^f«^i 

x^m^m^y^yx^y ^ i^yxmimmcim-^ 

^■li-^fci6lc. T'a-fexi: LTa*^ft D ^f^*^*^*^*) ^ 
L ^ligO^fe XcD^t;: a [nil/ t/ ^ ft 1/ > i: 

30 [0 0 0 7] Sfc. tAe3l5«D7* h^P^>y^'7'9X^-y 
^ U>'XcDg!ii;^aT'{i> P>'XS#^ffi(D^ffi*^^ji 
fe-rs 7 :i- h 5 -y ^' UyXLjb^^^S d i:*^T?#ft*^ 

^fco m.\z'iSLmm&y5mx\,t2^^i±. m\zzm.±. 

(Dyth^us.y^y^7.^y^]yyX^n^ctt,im 
mXh-:>rCo micythi7Xn^'y^y^y.^y^uyX 

tW^#SlxVX*SajgLftltn{Jft?.ftt/\ mc-fy 

x^>y ^ uyxmtmm(Df>^mcyt h ^ -y ^mm 
<Dimmi.t)^mEtz^^ mrnm. mmm^. mm 

40 tt. l»jf14ftif©B^\tt^J;f)[^±?-t±§i£f>S*^^-5<, 
Mt7=i- h 5 -y ^7-7X^>y ^ b^XcD^ttT'^^ 
pJ^Xtf- K#®7* h i'P^ -y ^'14^tl^±?-it;5<gj. 
Mfc(:ne.«l>J?ft14M%#-ra7:d-hi'n$ 

'y^^y^x^-y^uvxtt. ^mc^rcfs.=i7.hxmm. 
Lftttn{^ftCfti/>o 

[0 0 0 8] ^-c-e. *i@^0^fi±ta©j;-5ftRg®^* 

fil^U iSit^Xtts l«7ji- h^P$-y^tttg(D7=i- h^' 
P5-yi'7'^X^<yi7^>X^®nxh. iib^MttTlS 

50 [0 0 0 9] 
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So 

[0 0 10] ^eT-*S^B^(i^ 1 IC Wxi-y^U 

iyyxm^mm<Dp^mcmByt h^u^-^-:;^ 
m^mm^^?>Tmi}-^^iSi^!it^nmtt^yth^ 
x^\ v^f^7.=f-j^ xyyxa^m^-m. 1 ) ^ 

xnt. mmf'77.=}-yi'uyxmt(DmMcM'&mm 
fB7 * b ^ D 5 7 "^mmmrn htcmm-x^y ^ u 

'^"j ^\yyXW^^imt^xnt. WIB:/5X^-y^' 

{>t«LfcWi3y7X^-y ^ lxyX»l?f^AnlgiLiJi3:/9 
x^«y ^ P>;'^M«ffi<DF«g^fc:ME7* h ^ «y 

tlK^aji?'1±^XS3b^P>:a^ili;^!|f®i^-r-57* h 
^ti^y<;X^7.i--j^i,yX<Dm^-fi'^ («^« 
3) J ^3i«-rSo r:/^x^-y^uvxa#<3DS 

ffilC*^M«}*fc<t t)f\f«^nfc7:t h ^'D 5 >y 

<Di^gi5icBiji37^ h^u^^y ^mntmMi£rird^m. 
mim&.hx\>^^z.ii^'mitir^ytY^xn^^y^f 

9X^-y^bVX (II^]I4) J ^W^t^. r7 
* h P ^ -y ^ 7"^ X^ «y ^ l^^X^iEffi*^ ^Mi^c i: # 
7 * h ^ p 5 -y ^^&M©#«S t^ga*^4 U S J; -5 1 
tijK3{^«*SijaiL*7b^^Buf37'^X^ -y PyX®^ 
©gffifcK^^ajSfc J; »3Mi27* h 5 >y 
f^f«?-li:SXSt. t9i37;a- h ^p^ -y ^#lg*Mif«L 
fctuS7'7X^<y^b>'XS**«ira|giL. tftl3:/7X^ 
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>y ^ \yyxmim!m(onmmmy^ v^u^-j 
®f«f3t«tjtMLfc«©t5fB7* h ^'P 5 -y ^mmim 

jiSitSXe*^?.^:^;: i:*4#®i:-r.57* h ^P5 -y 
^y^X^-yi^lxyXCiSiiiTDS (^^«5) J 

■rso *fc ^':f'7x=^y^uyxmt(Dmmicm^mm 

137* h ^P 5 -y ^%m.mmLfzmm-X=7X^"j ^ V 

>XS«tD^ffi{c>i>f LTj!raii«ic^gB3*^^i;s i 3 ttto 
flBMa%^jaiL**^e.i&Dil&LtGE:/9x^y ^ vyx 
10 «#affi(Dl^gPli:HufBif(Piia{i:itMLfcfl(DM837* h 
^P^ >y i'%«^^$-<t;5XS5!)^?.;S:«ii ileitis 
•rS7*h:>P^«y^7'^X^>y^ l^V XOSIjgTa 

(ll*S6) J ^^fti-^c r:/^x^-y^i^yx 
a^^ogMtm^^*?* tc <t D nfc 7 h ^ P 5 

•y ^m«^imm-r^ c i: t j; D WhBT'^X^ -y ^ U^'X 
S«aB<?)|^gStMB37* h i'P ^ >y ^'!Kl»*'«JIii«n 
^cajg®igE*^#feL. H5fBS3i«iBut37:t h^P5 

7* h^P5-y^7'vX^'y^U>'X (l|^^7) J « 
20 Sf^-r^c r7''7X^-y^/UVX»«tDSffi©-glJ 

iw$tA) icM^mmmicxf:)m\(Dyth^ti^-j'^ 
'i^K^nmfE^^xmt. wi2^i©7*h^P5-y^ 
^Ktim^^n(Dm2<oyth^ti5.y^mn^mm 
mm A ^mm^mm Lrmmmm a ^x^(Dmmcm^ 
mmmc <t buib^ 2<Dy:th^u^y ^mnM\iimz 

^^Xmt. tui3^lSt>*Sl2®7* h^P5«y^%S 

*H^«Lfc7^^x^<y ^ vyxm^tmL. mmm i 

2®7*h^P5'y ^!^»«t8f3:/^X^ >y !✓ 
yXa*^«ffi<Dp«ggPfcSS^•&:5X@!!)^&«:« c 

30 WLtt^y-^V'7Vis.y^y'yX'f-y';VyX<Dm^-J5 

m (morns') j ^mmr?,. ^rc r7^x^>y<:^i^y 

? nfc#4rS«:;5 7* h ^ p ^ >y ^!KlS%Apii-r S C t 
J; 0 Huf3S^ S 7 :t h P 5 >y ^7^H;6^^jg^ nfcS 
^MigE*^#^ELTi/>5 c i:^#®i:-r-S 73t h ^P ^ «y 
^:/^x^-y^'i^>x (^«S8) J ^mm-r?>o *fc 

r7°^x^-y ^ uyxwptmmo)i^u<Dm^^mmcm 
^mm'mcxi:)iimznfc^^mrj:^y t h ^tis.y';^ 

iraf^-r S il i: i D M I3S^ ^ 7 * h ^ P ^ -y ^ 
•r57* hi'PS>y^7'9X^-y^^yX (Ifsfc^ 

9) J ^mmt^o rT'^x^-y^^i^yxawtDa 
ffifcx^n^s t <fct)7*h^P5'y ^^vnm^nm-?^ ^ 

?>xmt. mMyt h^u^y ^^MmtmLfzmsif 

^X^>y ^ b>Xa**^Anf^LMIB:/5X^ y ^ bVX 
S#affi<OF«3gPfcMI37 * h ^ P ^ -y ^ tfR^^Si? 
SXgi:. 15137* hi^P5<yi'tlS5!)^S#S®tDp«9g|5 
ta^LfcMI3:/^X^>y ^ UyXmt(D±lc C V Di4 

J: F3- hm^Bm-r^xmi)-'i^^i?>ct^^ 

50 1X^11-^7* hi'P5'y^':/^X^'y^'P>X®SBi:^ 



(6) 
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m (m^mi o) j *^«-r^o ^tz wx^-y^i^ 

f«LrcBytE:/7X^>y vyxm^mmx^mWrf^ 
7.=f- y ^ \yyxmi^m<opwiAmmy tv^u^y>; 

mimm(DnmcmMLrcmM'f^x=^"j ^ uyxw^i 

©±{c C V D^tJ: ^)i?^:^^(oI^^:|^*^oTS^^*^^{t: 

D ffitc <fc K a - h S^m^-r -5 xe*^ 6 ii 
i: -r § -7 * h n 5 7 ^ y 5 X ^ >y ^ b>X©S! 

{mami 2) j ^ip^-rso r^^^x^-y 
immhnmi'X'yT.i-y ^ vyxmi^imhrnm-x 

^mU^mS.^'^^iMh. MiSy:t h^D^-y^tiK 
#±fc C V D?£{i: J; f)fgfig$nfcJ15?5lRllC[^){)^orJB 

w.fr^ytv^x2^y^'X'77.^y^\yyx (mtm 

1 3) J -^^mr^o Sfc rMHH/N-Kn-hM*^s i 30 

^'^tsmmt-^i3xhfmi}:^t<Du^i}x^m^\ 
i?fe^iii:^#m^'r^fs*5i 0. IK 12. 13 

t^W.<DytY^n^y^f^xi--j^iyyXRxSy^ h 

^D^-y^TT^^X^-y^UyXOlBgTja (M^S 1 

4) J *^-rSo rMK^i4M*^s i^#tfW« 

^~:fjm\>\ f'7X'^^m^^rc%mwLm^\ci:m^ 

h^^n^-y i^y^X5^-yi'b>'XSD*7* 40 
u^y^'f^7.^y^\yyX(DmMl5m (W^^ 1 

5) J ^m.mr^. rti}f2^N-Ka-H/icD^)p*s 

12. 1 3I5«07* h^'P$'y^'7''7Xf->y^b>'X 

&t?7 * h ^7 p = .y ^ f^T.^y ^ x^yxo^mmysm 
(M^T^i 6) J *^-rSo Sfc rtfffe/N-Fn-h 

0. IK 12, 13. 1 4fa«<07* hi'D^ -y^^^ 
•7X9^ 7 ^ b>'X&t;7* F ^ P 5 y ^f=7X^ -y ^ U 

^xoifigTji* (ii*«i 7) J Sfc r:/ so 
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^X9^>y ^7 ^>XS#cOS®tm^«jSt J; D 7* h 
^n5.y^!|&®;&ft«?^i:5I@i;, MIB7*F^d5 
7 i'»KAH^«LfcHufBy5X^>y lxyX»W^iinii 
L.Buf2:/^Xf--y^7UyXa#Sffi©|*3fpicti5l27* F 
^PS-y^i^R^aS^-arSXSi:. H0fe7:j-b^P5 
•y ^!i&S*^S**affi©rtg|5tcSiiLfcHuI37'^X^-y ^ 

7 1' -^-m^^^-r^ xs*^ s s c t i: t- s 7 

t v^u^y -^f^x^y ^iyyx(Dwmi5m (Mim 
1 8) J ^mm-^. itc ^•/^x^y^uyxm'^(D 

«.mmt^ctic^t)mBd.y^x^y'>uyxmiim 
m<D(^^icmiyt h ^'p ^ -y ^^nf3'^i^i&-^nrcm]& 

MtS3b^#feLTt/^SSijf27°^X9^<y ^ byX»W±lc>> 

i^-^yj^mm^rzitms-^nrc^-v v:-)V7^t^~)vm 

mis^^rji:^f'74^-m^^-r^^t^mWLtt^yt 
h^P5-y^7"^X^-yi/UyX (H^^l 9) J 

mr^. $fc mm^^xy^ymsmK r;i/+i^vyu 

]yy7i^^~Y) Jj^U-f-AT'P^^hy. 
- F) m^Llt^y U 3 ^/i^ y :^-)Vti^it>Wiiix^^m(.m 

mi^n^mm-^h^ct^wmft^m^mi 8. 19 

ei8©7:t F^P5'y^7^vX^-y^^>'XRl>*7* F 

^^□57^:/^X^-y^/UyX©tSjt;5-S (ll5R^2 

0) J ^^#t-r^„ fmm^-v\f:-/v7-ii^-jim 
^m.tt?>mmmi 8. 1 9»2«<d7* h^p^-y^T" 

5 Xf- >y ^ UyXSi:>*7 * F ^ D 5 -y ^ :/^X9^ <y ^ 
^'XcOiaig^^So 

Coo 1 1] ^!^S:<i:t. -^iClJ<D7-b^-;I/»^« 

0. 0H«*#-r«Sri6*fiiSc®^^ (b) !&no~9o-e 
feD. *fca + b^l00 -efeSa-^ft (A) t. (B) 
-ISS (II) 
[00 12] 

[0 0 13] (II) 

feD. d. e{i0*^?)3$t?©^T'feS) T'S^nS 

i^. Xti-JiSS (III) 
[00 14] 

X^a-fjR'f-S i-R*-S i-R«.X=t3-.) 
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[0 0 15] (III) 
(IV) 

[00 16] 

[fl:3] 

HCO-R^-CHO 

(IV) 

(.tcieu S*. R' {i«^tL<{i^^Bg|()[)i^^S[l 

tiSL < ay U ;i-+-9--;l/X{i-fiSS (V) 
[00 17] 

[{1:4] 

(R'»0)2CH-R''-CH(0 R'^)2 

(V) 

(fcfcU R' tte^feL<{i^fe^<Dg?|||![l * 
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12 

*~6®j^{t:7j<^ST'fet). r' {ij^^Si~4<Dt§^n)^ 

^?fe•^T^ mm (A) 1 ~3 oaa%-e 

(B) fig^T^^SifilSiJO-^W^tiO. 0 1~3 

oM«%Tfes (.mmmz o j ^li^^^•rso 

[00 18] 

htf^VI^. 7;l/^?F?^. 7;!/4^5KI^. \f:^xn~'fy 

too 1 9] M^ffs *gg%wfcMffl-ra<it©i?#5 
7 * h D ^ -y mnt Lxii. mm^mifm. 

[0 0 2 0] 

[fk5] 



[0 0 2 1] xm^ri^x^n\^'^ym^x\^u^^^ 
[0022] 

[ft 6] 
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(8) !|^M¥10-103 

14 

Co 0 2 3] Sfc^ 
[002 4] 

R 



„r X = C— CO 



l;c=c-co 

10 :7ju^ K 



20 



[0 0 2 5] 

[{ts] 





CO 0 2 6] T*S^n«7;l/4^^ KI^WS^^^P^^S^ 

[0 0 2 7] 
[ft 9] 




YELUNI 



[0 0 2 8] vm^n^i-y v 

it. mmmmM^ 5X1 o" t o r rjj<Ti:u y 




30 j^fDipi^jaatiioo -200 fiTfe-So m^^^^^jsto 
^•/"^x^y^uyxmummmwLLrcythi^u^ 

* h ^ n 5 -y i'tlKAM^* Lfc^^X^ 'y UyXmt 

^ n 5 >y ^'tttg^jf o-/^ -y ^ uyxtmm-^ n 

40 ?)o 

CO 0 2 9] ±m<Dyt hi7us.'y i'mnti^mmicii^m 

fRtt. 7 :a- h P 5 7 ^!|aa©7'9X^ 'y ^ bVXSW 

gffi'\©«^^«i;«tctT9Cii{ij!f$L<*:i.>o mm 
^(D 7 * h ^ o = -y L 7^ X ^ «y U y 

xs*j<Oj!ini^{is ICQ -200 °csat*ji/^Ts ms ~ 



(10) 
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[0 0 3 0] *s^B^jcj;n{f. ^y^-icyth^a 
mti^fl^ 1 0^0) 1 2 0^)-O 1 TSf*i> 
^ y V- 1 7 b a ^ 7 tlS^^to^g-a-? -ItT < 

[00 3 1] wic^m^mr-it. mm^mi^isii^rcmc 

■So 

[0 0 3 2] $fc. 7* h^'O^-y^'i^K©}!^, P 

5a- h ^ D 5 -y i'tlS*^ b^Xat^ ©^ffi*^ p. F^gPfcS^ 
^■<D/ci6tc:7* h^P^ >y ^i^KA^ 

u 75 FISH. 7xy-;nsii. f^^~}imm. ^=7 

;i/^K. 7^U;K x^^^e/^fli, -irb^^^flg. d^y 

^SflgH^HIiti. *50. 5 ~ 2 ft mgjt fcf ^ c i: AW$ 40 
Sfc. ^Saill^7'77.^-y^b>XS*^affi{cJg 

[0 0 3 3] *P%B^t:fe^^T^Iffl^n■5y^X^<y^' 

ft, 7^"JP-bU;l'-X^by«M^ft. .1^U*-3p 

■b;l/P-X7-bf— .KUigfte^^K 
x^UyTl/7^P-h. ^^4?';x 50 
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If X7 U h ;i^ y v-l|3b> ^ * S ^ 5 -y 

^ L^yx^j^tiWJs^^n^o 

[0 0 3 4] 's.rzm^^{mmm^rz\m.mmt'^ 

<. t<Drctby:th^u^ymmt)mmL^<^':)m 
[0 0 3 5] ^m^micm^^^i^nmrnimmt ltj* 

nmmMic ^-Dx^'jij )\y^^^f s y'* ;b w 

[0 0 3 6] it'y'JiJJm^i^tLXli. IffcRg^Sn 

J-XTt^fi:. t:7-b^;K 7-bh7xyx -<yy7 
x/x ^yi^^A/. ^yV-<y. ^y 

V^y^vy=f-)]/j:.~T)V. ^yViii/y'f-)\/'T^— 

-'K ■rh9><^;l/f->'7AX;l/7i' K T^/MX^vy 

h j; 1 - 1 Fp4^S/>'^P'\4^$^;1/7x7 
X ^f-;i/'^hy/^-:4-4^-9--i'h\ 7-b^;i/7-bh>'/^ 

FP/^-;t+-9--r Fs a, a' -EX (t-7"^;l//^- 

;i-+wv:/pif;i') '^y-ifx t -:/^;w^-^4^i/ 
-ry7'Pif;l':^7-;p:?^-F. '^W-r;W^-;i-^-»t'f' 
F. (t-7'^;W^-;i-+i/) 'f'V7^?lx-F, t- 
7"^;W^-:i-4^2/'^Wx-F, 3, 3' . 4, 4' - 

yyrjiEtimf^ti^o 

[0 0 3 7] $fc)t5-y*;i/a*^5a^j; <g!fl:**5ii-r 

fa?n4^UxXr;l^/X^U>^. X3j«4^->'/;WX^ 

4<U x>/^;t-;l/^*5<tt;7 ^ U ^b^xxx;!/^ 

LTtt7t^ 'J;l/S*^^ffl?nTi/>So 7^ 'J 
(D:tVd'7-tLXli. ^cOS*^3gtc<J;t).-}^Uxxr 
;b7^Ub— Fs Jj<U'i7^^>7^'; l^-F. XjJ^it^i/ 
7^UU'-F, Ji^';x-x;l'7^U^-F. :i-'Jdi7^ 
y F. 7;l/^ -y F7^ U U- F, 4< 'J ;i--;l'7 U 
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-h«*wenSo $fc. 2-6^6: 1, zy^yi^t 

—)\yZ/7^Vly-hs 1, 4:r3?>i;;t— ;l/i^'7^'Ulx 10 

-;L'>?7^y b-h. :^^:t-<>'5^;l/^i;3-;l/iy'7^'; 
W 4^';xf-b^/^'Ja— ;l/4 0 0^^7^7U^— 
h, t: Kn^->tf/^U >^xXT-7l/:?!.:t'^>^;l/^y a 
-)li^7 ^VU-h *W^n§„ Mfc 3 '^m&.± : h 

U h-;l/hU7i"J b-h. >^-^>^x'JX'J h-;l/'\ 

+■9-7 ^ y h *^wenSo 
[0 0 3 8] mmmtLxit. 75 x ^>i->>ft 20 

xhy;K yMl:■^^ ^-CffiiDS^ffc^tf. 

W^Y. xhy;wt:^. mwmm. -^yv^r^- 

;K /N'TKD^^yx >'^■1'KD:^^yy^ry><^;^x-x 

'So 

[0 0 3 9] *li^B^{C J;n{f»«|^gI5'\(3D7* V^n 

T'(±. vyxmimm.^ 7 * h D 5 

•ii-^iDT\ %mm.^mu-t^z.}^i:\yyxm^n%^<r) 
"mAmm^m^ ttf ^ c i: a^t- t ^ » > »^ 
^•at J; »? 7* h i^D5 y ^mn^uyxmit<omm 
±mici^-'ici^m-^^rcm<Duyxm^(Di]amxm\c:^ 

mcmi&^-^^m. lyyxmu^mcmsm. o^ou 

[0 0 4 0] irc1]m^m^MWt^CtT7:i-h^U 

!3 . afi!ra^^W©^i/>SISET 7 * h ^ D ^ 
tg)t^65li:^< tffiSLs '>^v^MiST-{±7* h «y ^ 

3 >'*^fC7* h i^D 5 ^'iaS^S^^-lt-S C 

i:^So 50 
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[0 0 4 1] immiL\^x\t. ism ajiis^. 

f\f««*fij®i-r« <i i:T'fe ^=7f-ya y*^©7* h 
a 5 7 ^y=yx=f-j ^ L/yX^SBg-rs c i: t. RltgT'fe 
So f^««D^Jffii:^5£i:LT{i. %-&mM^m.(Oi-7y 

7 * h ^ P 5 7 ^i^g*"«i^vf-y 3 ym,mmt 

Sp^fSeirlcioT. ^yXS$^Sffi^^:7:^- h^P5 

7 ^'tiK*M-r5*3it-ess*\ *BSi-r-5:/^x^7 
^ vyxmixt. 7* h P 5 7 ^tiK®{t««fc^E 

A^^Cfc'tcDTJ&SiD-Z?. 7;t h^D^ 7i'^«©{titf 

ia*#-r « 7 * h ^ P 5 7 1? 7"^ 7 ^ i^yxjbw s 
[0 0 4 2] ^ttLmmm:^±.-^^^rc^\t.. is- k 

(>'^-Fa-^^S) ^7^ h^P5 7^7'^X^7^b 
yX©SffilcM^-r-Siii:*Wtg-efe5o TIB- 

[0 0 4 3] r'.r\s i (OR'),-o.b) 

({it> Sff. R' ti. 'gtl»X{±^l§5fti2«iK-&«# 
■rSj^^St4~l 4©^T'fet). R' (i,.)^^^l~ 

eoMb^k^axfi/NP^^y-fb^fb^mST-f). r' {± 
K^IS 1 ~ 4 ©7;^4^;^S^ r^ba^^ v'7;l'+;l'SX{i 

7yi\^m>^. astfbtt. ^-n^noxtti-est). 

tI©-5-6s r' *WSi:LTx.i<^ix»;&^-rstc!) 
[0 0 4 4] t:n6{ix.i^+$/S^w-r«©Tx.i^4^ix 
^i^ y -^y y Y^y-fn h y ^ h^-y v' 

•7X y -^''y F4^i^7P If;!/ h y x Y^yyyy^ 
y -^y K4^i/7P tf;l/ 1- y ^ F+S^x h+i/i^^ 
X y -i^'y y K^^v'T'P t!;l/ h y 7-b h4^i/i>'9>'> 
y - yy 5/ K^^S/T'P t!;b;^^;l/i7^ F^^^i^'i/'^X y 
-^y K*~>7p if;b^f-;l/S>x Y^yyyy^ p - 
(3, 4-x:iJ^4^i/>'i/p'\4^>/;l/) xf-;H>yxh4^ 

[0 0 4 5] $fc. Mie-^s®{t^tico3^. r' 
mtgSi:bTx4<4^iyS;&#-rtOJ.:(^ri. (a = ocDfe® 

;/f-;I/hy F4^2/$/9X yxh4^s/i/^ 
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5X h^JT-bh^i/iy'^y. If - ;!/ h U ;>( 

h+i/i^^X 7^y^^;l/hUpt h^^i^i^vX 3- 

$/^X 3. 3, 3- h'J7;l/>i-n7'Dtf;l/h';^ 

[0 0 4 6] J-:<±lc^tf/cMt2-l5S©MS^fk-&%({i> 
v>-rnts i0?t^-&-r«OR'»*^3m« (a + 
b=l) SttlOfifllTfeSA^ or' »*^2M3&S (b 

= 2) 2^tl©^@l■r5{t:^t^t>t■^5^^^fflt-5i:i: 

f-fWJ;^ h^yy^y. yyj.-?\/y?t. h^yy^y. 

^yyyy. y:f^=f-ivyy-Y^yy=yyt^zii^%-!b, 20 
[004 7] mwr'mm\\L^\t. 1 s®^?^ lt 

Bfi<JfCfSCT2iffli«±*M^LT^LT 
Itfi. ^i§T'2>a + b> 1 i::5:So Mtils a + b = 0 

© 4 -gtg^ffl^-r s fb-g-ti^^ffl-r « c Ritg-efe 

^0 4Wtg©ffiS-r^ft^!t^<DMi:LT{i. ^9^;l/i^y 

n-yDt?;l/>>yy-h. n-:^^;l/$/U'>--h. t- 

s e c-:/^;l/i/';-y-hftifj!)^ 30 

[0 0 4 8] Huffi-«Sofl:-g-!fe{i. ^■©^S^LT 
JS*^+^tjttf<t9J£:. Aq*^fi|^. l~2 4i^FaS!(e 

[0 0 4 9] z.in^mm-^'mhfd^^. w&(^^ 

tc, 0iJ^{S^ ;?Ks <ai^7;l/3-;K r-fehv-^ x-r 
;K XXx/P^H^SCDjgji^lgfflrSili:*^ 

Rltl-efeSe 50 



1 0-1 030 1 

22 

[0 0 5 0] /N- F3- hHt{±miS?t^«B?ft:!i^* 
ic cfc D ^ BSf ^©liM^®S«Dpg;&ff 9 ii imm t 
i|{[:77V^x«j7A. ^^^J^-^A. iSft$^;l/3X'i; 

A. mitxx. mit^vv^A. mityy^'ey. m^t 
li. ¥32T'{^ffl■rsfc^^•p*<^ *!®tfSi;T2ffiSi:( 

c(D^ofi^mkm<ow&^mii. #r^¥3-2 1 ? 
2 3 owjkmimm\c^-snx(^^?>^oic^jkmT& 

S o 

[0 0 5 1] itft^^-'^A. B|{t7y^^rX 

~)]^^(Dm(Dmmmimm-^ n. w«7 5 >^<Dfi6o 

[0 0 5 2] mil'mil'%\i.. l~2 0 0in/ix #t 
5~1 0 0m/iCDtO*W*Ll/''c cnJcD/h^t/^i;® 

[0 0 5 3] wimm\t\^xi.i.. ^nmmi tt*^ 
mm. i^y^m o^mt^pj. ^%m. mmmm 

^dc»c#fffl-r5c: i^fepfft^T'^feSc o^lcyyi-^jvyvi^i^ 
V-yt7fi^yy:^^yvt(^-:ruy^^rci,iy^y h 

[0 0 5 4] ^(omifiysmt. m^mKi. mm. d-;1/ 
)V<D^Kic^oxm^-^n^o s.itMmL. i&uxm 
[005 5] mimmit. e t ^^i/fig^^^a^^-tiT 3 
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(1) 7$VS:*yx^y-;l/75X i^x^y-;!/ 

X hUx^f/-;l/75X i^75y:/D/^X 7^7 
x^;l/x^ y-;l'7 5 X ~>*i^7 >'i^7 ^ h 'J x^ 
lxyv^75X 2-x^;l/-4-p(^;l/Y5:J<'y-;l/o 10 

[0 0 5 6] (2) ^mmmt-^m : 

-ISA : A 1 X. Ya, 
(fit. S^i. XttOL (Ltt<gl577l/+;l/a) . Yti 

-sasM' cocHz om' (m' . m' mm.7)\^^ 
;^S) Stf m' C0CH2 coom' ^iBffi?*^ 

[0 0 5 7] 1tli:#ffl:5:+W-h{t:^!^i;LT{i. ^» 

;l/7-t h:^>-h. 7;l'5x'^Al:*XX^;l/7-bh7-b-r 20 
-h*y7-tr^;l/7-trh:^^-h. 7;l/5c:>>A-i^*- n 
-:rh:^^5/K-*yx^;l/7-bh7^rr-h^ 7;l'^x 
'^L.-^J- i s o-yD#^$/K-^ry^^;l'7-bh7 

[0 0 5 8] ^cDn^ ^PA7-b^;l/7-t:h^-h. ^ 
3f-;l/7-fe^;L'7-bh*-h, =i/^;l'h7-bf-;l'7-bh 
^ (III)7-tr^;l/7-bh*-h. vy;^y7-tr 
f-;l/7-bh^-h^ x-y'5r;1^7-fe^;l/7-bh^-h. E 
DTA. ^ftttts A K F Zn. Z r. T i <D^ 
ffc^o 30 

(3) ^S7;L'34^i/K : 7)\'^-'^L.h^)J^h^'y 
K> 7;l/5x'>Ah'J n-:/n3H+$/K. 7;l/^x<^7A 

[00 59] (4) :B^^-^hU'irA. ■:^7 

(5) immm-.mm.mik^^^'y'^Ks Tmmmr 

(6) Mmm^i^tiffywm ■ -^nym. n/x^i?, s 40 
7iy*if>K. 7-if^-f'vg?. vwyig. o-y 

nftH, «izk3/\^S, li7KvW>^^ il*-r^fa> 

[0 0 6 0] (7) ;WXK : m^^-Wi. «l{t7;l/5 
x<i;Ao 

(8) /Npyyffc^s : igfk^-xx mt^-7.Xs 
^ffcxx. MtffiSB. mmt^^y. mt^ 
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A. mm. mm^ 

[0 0 6 1] }ik±.(Dmmt. mmrz\i2mm±.n:m 

[0 0 6 2] c<Diiorsm&m\ci:^m^l5mo:>m. ^ 
C V D?St J: t) -'N- Fn- vm^^^t^ c 

[0 0 6 3] ^ttP&t>VN- F3- hgfOSiifcfflt^e 

s i ^^ts^mit^mt lxh. r h^x h+i^'^ 

h^yy^y. x^;l/ h ij ^ h4^S/i/5X i^x h 

^yi^^^^fiyyy. F y X h4^$/s/'7>'#*w 

x h+v'f-^X T F^xF4^$/f-^X tF'?' 
^y:rp4^4^v'^^X x F'7-n-:/P/K4^i>'^t5f 

-r F^-n-yF^^S/f-^X x h^-ryyh4^>' 
f-^tX xFv-s e c-yF+^/^^iX xF^-t 

-7F:^^i/^^x Th^i^x.^)iys.y^^ymtm 
[0 0 6 4] cne.® s i *j<tt>* T i ^wm-&ti{±. 

il^ /N-F3-Fji(DffiPt40. 4 |tm<J;t)fe®<. 
1 00nmJ;t)fe)S<^ 9 0 0 ninJ;t)fc»l/^Ct*W 
Co 0 6 5] C V DST-fe^Sft^^ffl^SSfi. Ji)^;?; 



(14) 
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=i~hm±\cim^mmms cvdjs. x/^y^jryy^ 
[0 0 6 6] mcmm^^v i^u^F-^y^m-^m^kit^^ 

± tfc 7 h ^ n ^ -y ^ >y i/yx*^t#6 n 

[00 6 7] 7* F^o^ •y^y^X^^y^l/VXSffi 

-l■%Jg^•rS(li:^ciD^ ^-ciicjg^-r^M-Fa 30 

7 * F ^ P ^ «y ^ 'y l^^Xjb^iljil? t 

So 

T\ m^)(.m^m\t^mtLxii. x^^^^urn- 40 

;K 1, 2-7Ptrb^'^'Ja-;l/, i, 3-7^y>^ 
^-yi', 1, e^N^-y-ys/';*--;!/, ^^jj-'^y^;!/^'"'; a 

; 1; by 3- 
.-J^Ux^^yyun-;]/, .-J^'Jr F^^<^by^'J 

^by7i^-<-F) , .If; (r F 1/^75^-?- 

F) , 3H'J (rs^^:^=^]yy7'J-^-v) , jj^y (^^t 

-?y^Uy7i^-^-F) iiiE<r>^^^}7)\^^\yy7i?^- 
F^; 4^y-£-*yP'7^F>':3j?U (1. 4-7:Sf 50 
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yz/j-y) vva-ji. t.v (1. z-^^yv'xy) 
3-;!/^: HOjH V 7"^ S^xy ; 4« U 

yij-^^^~ F) s ; i^'j 3y^u>i--;ni*^^tf e>n 

[0 0 6 9] 5K'My>'7^-F©^J^tT{i, F U b 

y s^-r V y 7:^- f . :=^y y py v i/7^- F . 
4, 4' -y'7xx;i/^3fys;^-i'yy7;?>-F, i, 5 
— ^7^byi/Wy7^-F. 3, 3' s;^^^;!/- 
4, 4' 5^7x-;bi^-rvy7^-F. ^SJii^>^-ry 
$/7^-F^ ; 1. 6'\4^^?-^^by>?-ry5/7^- 
F, -t'y>txpyyvyy7^-F. 4, 4' -v^-y^^p 
^4^i/;i/p{^iyi^'<yi/7^-Fs i, 3-t:x (-ry 
5/7-fF^^;W ^'^P'\4^'9-y. hV ^'f-Jl^'^^^ 
^ by y y 7^- F«®iiM®5?^yV y y7*- F 
?b^W?.nSo ?c.tJj<y-i'yy7^-Fi:LT. 7p 

•y i^MsH U y y 7^- F^ffli/^SCi:tT'^S<, 

[0 0 7 0] $rcm^mnmit^ii^^v^vi^7^ 

(D^oiSi'^u^ymtimi-. '>u^y?^*Ji^*^e.*s?g 
sz-cfi-i^ b^ ymumi}-^^iSim^^ym(Dmmfp 

ffi. mm-^tiTc^^v tr^;i/7-b^-;b*^e.:&s#m^^ 

7^^-)Vis^ibi^^f^-(^-m\i.. i^^T'fes^Hy 

if^;l/7-b^-;l/i:. MyH^mfl^yy^yit^m 

xiiioMTk^mm'^s 7}\^=,~^h^it^^~^K 

07;b3+y Kfl:-&i|&feSi/ni7;b5-'irAX{i^:J'- 
">i.cD7;l/3+y Fy-y F^- F{l:^tiS.t>TB!{t:M<g;^ 

[007 1] *g@^Bjic®M-rs4^y \£-)V7'iL^~!i 
(D7-t^-)mmtmmmm<D^m (a) c^^i: 

(b) *^10~901?fet)^ ^/-ca + bSlOO T'feSfi-&i4c 
(A) (B) HKS (II) 
[0 0 7 2] 
[fbl] 

[0 0 7 3] (II) 

m^i-scomt7iimmxM>^. x' tiin/K^j-fliii^fST' 
d. e{io*^^3$-^©^-ea5s) T^^ns 

tl. Xti-ISS (III) 
[0 0 7 4] 
[ft 2] 
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X»c,-„ R*,-S i-R*-S i-R»,X»c3-.) 

[0 0 7 5] (III) 

2 $T'CD^^Tfe«) x^m-sn^i]U7i<.^mmiviJ 

(IV) 

[0 0 7 6] 

[ft 3] 10 
HCO-R^-CHO 

(IV) 

mmL < tt^/'U :t4^-9--;l'Xtt-»S (V) 
[0 0 7 7] 

[ft: 4] 

(R"0)i!CH-R*-CH(0R»)2 

(V) 

(fc/£L. ^fp. r' {i«mtL<tilW^(D^^¥S[l 20 

(C) ^^M^gSD'/ici:*^^:^^:/^-^^-^^* 

T-fe^T. Wf2 (A) l&^(D^^mii l~3 0mm%T' 

D . ( B ) m^v$>?,mmm<^'^mmii o . o i ~ 3 

0fia%T'35S„ 

[0 0 7 8] :^)iisyi/^yit-^<^<Dtu7i<j^mxma 

[0 0 7 9] :^)l:ffyi^^yit^tLrit. ia7i<.'5m 
mty^u^ymi'T^^^^uy^yit-^m. Aq*^^» 40 
mti^7fia^i^mr'&^T)i=i^'yy^yit'^!ii!am. im 

i.y'7y^\:^mmfs:E^m'^ctf^x^^i)\ bi^l 

[0 0 8 0] -SS;S (II) •PS^^nSii[l*^)S14:a-;V;J 
^;l/>';>{ h^S^i^'^X 7 xx;b;>{f-;l/s;xh 4^5/2/9 50 
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X y-^OD:;^Dif;l/>{^;l/>'>< h+S/J/^X y- 
■J;pd:/d If ;!/;.{ ^;I/i;xh4^i/$/^X y-;;<3f^U 

D D e^L-pt ^;l/i;'x h^i^-yyy. y - ^ ^ 

Plf;l'><^;l/i^Xf>4^e^iy^X y -7$y7'Dkf;l/;< 

h^^v'v-^x y-75/:;'"pe;l/p<^;l/$/'x 

ex;l/2;x y -i^U K4^S/:/n lf;l/;>< 

;l/e^xh4^i/>'^X ;><^;l/hU;^ h+i>'S/'^X 
;!/ h U x h V •:fti:r^^iyi/'yy^ 

^^'f-^i'hvyh^yy'yy. ^^f-jihvx (2-><h4^ 
yy.h^y) y^y. x.f-)Vhv y^h^yy^y. x^ 
;l/ h'j X h + yyy X x^;l/ h u :/p d<+ i/ix-^ X 
x^;l/hyy :^^)lhVX Cz-y^h^ 

i/x.h^y) yyy. T'pe^i/FU^ h^^^i/vx :^ 

P k!;l' h 'J X h^^i/^y^X y=9-}\y h U ^ h^^i/i/^ 

X h y X h^^i^j/^x h y ^ h+s^ 
s/^ y. y)V h y X F ^i/i/^ X trx;i/ b y p< h 

^i^v'^X H*:::;l/hyxh4^>'>>vX lf^;l/hyx 
(2-^h+->'Xh:^^2/) y^y. 7xx;I/hy>(F + 

i/i^^X 7x^;l'hyxh4^>'v"7>', y-^pp:/ 

ci\^;vhv y<h^yy^y. y-^Ppyptf;H-yx 
h^yyyy. 3, 3. 3-hy7;i/^p:/pif;bhy 
pih^yyyy. 3, 3. 3-hy7;i/^pype;i/h 
y X h^yy^y. y-^i^^v p^v'T'p tf;i/ h y ;>< 
h^^i/i^^X y-y^'i'yp+i/:/Ptf;l'hyxh:^^ 
S/e/^X y-75y:/Pt!;l/hy^h+-X>'^X y 

-75.yyu\^)Vhv y^h^yy^y. y-?i;itifh 
:/Ptf;l/hy p< h4^'>>-^X y-;^;l/;^7'h:/Ptf;l/ 
hyxh+s/i^^x ^pp^^;i/hy ^ h^^iyi^^ 
X :^PP;^^;bFyxh+i/S/5X N-^-757 

x^;i/) -y -75y:/pif;i/hy ^ F^^v'i/^x n 

-iS-75yx^;I/) -y-75y:/Pt!;L'hyxm^ 

yy^ys y -i^y v^yfu if ;i/ h y v^yy^ 

X y -^y F4^>':/P h y X Fit^v'v'^X 
(3, 4-x.1^4^i/S/^p^4^S/yb;^f-;l/) hy^h4^ 
yy^y. (3, 4-X;K:^^'>->^P'\4^i/;l/;/^;l/) 
hyxh^^^^i/vX P- (3, 4 -x.-j^4^S/i/^p^ 
^$/;l'X^;l') hy ;>< H^^i^iy^X ^- (3. 4 -x 
4^4^v'i/^P'\^e/;i/x^;i/) hyxhii^v'v'^x r 
F7;>< h^^i^S^^X r hvxF^^S/i/vX rh^:?^ 
p.-}<4^'X>5X xh^:/F+x:x9X ftifsb^a&lfS 

[0 0 8 1] *fc. -flSS (III) Tm^mtUTic^m 
^:ir)V:ff/y'7yit'^m<Dm^mj:mtLXii. 1, 1 

-trx (hy ^ h+v'^^'y;!/) x^x i, i-ex 
(hyxh+i/i/y;!/) x^x 1, 2-e:x(hV}i 

h^i/i/y;!/) x^X 1, 2-lfX (hyxh4^$/i/ 
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2, 2 -ex (hUxh+i/e^ij;l/) fm/iy, >5:if*^ 

Co 0 8 2] :/'7^v-iafig%if®:t;V:^y t/^^/ft^ 
^(DW^tamt LT{± 0. 0 1 ~ 1 ofia%. L.< {4 
0. l~5M«%-p«;5o (IV) <0i^7;l/xeH 

it^^ttcii-m^ (V) ©iy*7>'l"r t K©7-b^'-;l' 

v'j t: K©7 -t -;l/ft-&%|{im®T-ffiffl L T 

[0 0 8 3] (IV) ■eS5n^i^7;i'rb K{t:-& 

7-;l/. 2 - 1 K D ^$/'\4^l?- y^^T-;!/!? jb^^tf e> n 
So Sfc-ISS (V) ■ea^nSv'V^L'Xli K©7-t^? 
-;Hb^{i> VD>'7;P-rt: Ff-h7^^;l/7-t:^f- 
;K VD>7;l'TH Ft h'7X5^;U7-b^-;K 
;l/7;bTt Ft F-7P«^;l/7-lr^-;l/l|*^ffiffl-e#S<, 
:/^-i'v-^tl4'©i^7;l/r t F{t-&!axti7-t^- 20 
;Ht^tf®&&II»{40.01~30M«%*WS 
[0 0 8 4] #«^S7;l/3*i^Kft-&%i:LTtt. 7 

n+^>F$^^^^-^{[:^tl*^ffll/^5,n«o cne-fi 

iSataSL. ^0^!^{43j<Utr^;l'7-b^-;l/fp 

[0 0 8 5] #tl^«7;l'34^iy Fft:-&!a©mft:65*M 
F';xh4^S/F. 7;l/5:::>>Ahy7'n.1?+->F. 7;l/ 

F\ i'^-'^h7-h9aLh^-y}-\ f-^-^KT'h^'f 

mf-^yV, ^^::i>>ATF^:/h+i/Fv TJli-'y 40 
Ai;:/D.-!<4^~>' F7-b^;l/7-b F^^- F. 7;1'^-'>A 
i;:/p4^4^>' Fx5^;l/7-b F 7-bx- F^ 7;1/5:=:">A 
';^:7F4^i^K7-te^;l'7-tF^-F. r)VS.-^Li^f 
F+i>Fx^;l/7-bF7-fe'r-F. ^^x-^Ai/V F + 
i/Ffx (7-b$^;l/7-bh;?^-F) . ^^x>i7A-yxF 
+i^Fex (7-br^;l/7-lrF^-F) . =i-^-^L.Vrf 
D.-}^4^i/Fex (7-b^;l/7-bF^-F) . ^^x-^A 
$^*:/F+i^Fex (7-trf-;b7-bF^-F) ^ f-^x-^ 
Ai<':/njK+i/Ftrx (x^;l/7-bF7-trT-F) . ^ 
:5JX«>Ai^:/F+i/FlfX (x^;l/7-t F7-bx- F) 50 
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:&if*^W5>ns„ c:fiD4''et#li:^^fx'>A7;l'34^ 
i^F^W^LV^o 

[0 0 8 6] 7'^'f'V-ia^!|%4'£D'&«^S7;P3^i/ 
F{t-&%<7)^Aoai:LTti^ 0. 0 l~l OM»%s 
*L/<0. l~3Sfi%T*^S*V y!ci\/-njy'7y',\L'^ 
tl^DS O^yl^yoJ-XT^WSLi/^ *tS^«7;l/34^i^ F 

[0 0 8 7] W!csm}i\^x\t. :t}]y:ffy->^yi\:^m 

PI«:fti\ m^Wlca. $^:/^;l/XXi^*^'>u-F. 
f=^-)V7.Xi^t^T-V. s^:/^;l/XX2^7-tx-F^ 
if©*ilXX{t-&!|?^. yDlf;l/75X :/^;l/75>'. 
i^'/D tr;L'7 5 X >'V^;l'75X FUx^y-;l/7 
r F^;^^;l'^^7xi;x ^^;l/-r^ ^^^-zl/^ 
->'i^7>>?75 Fftif©Wt875>S. 7;l/^x«>A7 
•bf^;l'7-bF^-F. g^7-b^;l/7-trF^-F*if«DW 

i/^t^ti^iixXfb-^TfeSo iine.{4#5a-effli/^Tt 

<fcl/^L. 2aSJJ(±OMj«%Ji^LTffll^Tt,J;l\ 
[0 0 8 8] :/9-i'v-ffi^tfffi®llft:M^i©r^p«i: 

trti. 0. 0 0 2~1«*%. ^!fSL<{40. 005 

~ 1 sa%T'3&s. -f^^-^-mmi^o^mmmmh v 

m. ^hym. xxr^l/Ss x-x;i/«^(Dffii.W^ 
mx. /J<>jex;l/7-tr^-;l/>&<t<}g^L. Jb^o^lili? 

)iyx$>^f3\ cn^ummxm^^xi, ^i,^L. zmm 
iu.±(Dmmmm^m.^Lxm^'x t <t t/>o 

[0 0 8 9] y^-rv-ffi^^^jcfJCD7Ka*;V:<fyi^^V 

it^^<DmA<.^mic.^mis:^^ tLxo. i~2oa* 

^W4> m.icmi^it(o^^^mtLrc^mu^vy^ 
im±m. ^ ?> icpm'pmn. 7 * f y n ^ -v y ms^-^ 

7 * F y P 5 -y ^Wmt<Dm. M14ti^i«i6fc t) filt^^ 
[0 0 9 0] *^B^fc:feltSy^-rv-fflfig!^©y"^X 
\^ymiiSiE<i^^<D:fjmx^in\.m\nfmAffSi\^\ 

*fc, y^x^>y y)^^gi5p°p®g®a.i:N^icfSDT7;i/ 

{4^ 0. l~5/tm-e3fet)i?*L<{i0. 2~3/imT 
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[0 0 9 1] $/c. f^-f-^-mmiai, tSI2Lfci-5 
Tt^o 10 

Co 0 9 2] mm^'mmmimRitcin^(DmL^(D 

m^fii(D¥im^mit l-SOOnm-eSt). i?$L< 

ti 1 ~ 5 0 n mT'fe^o ¥1^!^?^:^)^ 3 0 0 n m^M^ 

mm'po^wim^fomamimmi^mmt lt o . i ~ 

[0 0 9 3] mmmt,'' i . e o«±©iS®Sf^:/^x^ 20 
■fe'j "^A. mit^y^xTym(DmL^xii^(Dm^ 



[0 0 9 4] T'^'Tv-ScDMlSa^ 0. 0 1~30/i 
mT-fe«®*W*Ll/\ !|#lc»^*L<{i. l~20;im 

[0 0 9 5] y^-r-x'-jiti, Mi2L?-cy^r->'3> 

vi^y^:f^x^y^ uyx±\cm^-r?> c i: t nrtiT- 

5i«W^M4©7 * h D 5 >y ^ T'^X^ «y ^' U>'X%S! 

[0 0 9 6] *fc:/^^'v-ji±t{i. MieL/'cJ;9:& 
S/N- F3- hS-^C V DjSl;: J; t)J^^-r-5/N- F3- 

Tcyth^tiS.'yi^f^X'f'y^UyX^mM-r^Hii 

[0 0 9 7] $fcTffi-l8S«>ft^^i!lP^Tt J;!/^ 

[0 0 9 8] 50 



Utl 0] 

— (CHiCHCH2CH)i-(CH2CH)b — (CHaOOe- 
0^ ^0 OH 1^ 



CH 
I 



0=0 



I 



CHs 



[0 0 9 9] itctcu r' it7mm^^rci,m 

;l/S;&W-r^S^#fi[cD^^T'fet) 10-9 0. btiO 
HS;&Wr^«^*ffi©5:^$T35t) 0-10. c a7-t 

^;^a*w•rsigfig*ffl®^$•efet)^ 0-10. sfc 

a + b + c= 1 0 0t?SS) XhZ:^^^)\f.~-}V7^^ 
[0 10 0] 

y5(Dm2 5 c mOteSt 1 2 OWCDBgi^ti5:^^*-r-5^ 

1 0 0°Ct$tJiIt/c„ !^51.JgMI*«l7^. iijaM^S;^ 
-rypxi 1 0°CT-2^P^r:^-;l<'MaU 

[0 10 1] 7* h^7P^>y^ftSi:LTXlfD;t*^?- 

Anfco m^mt. 5x10' T o r r $-ejH>^7"T§l 

i^fc^. m^m^tamLxy* h -v mm^mm 

\yyxsu<oms^itm-^'^rco yth^v^-y 
mmttmrncitmLtc uyxmon. m^mmxm 
mc^fm^tmi^nrc. !i(Duyxmu^mAyir-yy 
4". 1 2 o'c-?' mWj!(p^^ff</\ p>xaM©sffit 

[0102] :kicmmMit^^rsmim±(Drctf). w*» 

'yVay^Mm-'^^^f^- Kn- hM^T^ >y tr>y 
ffiici^pjg^L. ^<?)mi 1 0 °CTM ^r^jn^;&m^® 

ft^'^trco miC^<D±lC. S i O2 . A 1 2 O3 . T i 

oz i)-^rj:^mm^mmm^M^mmmici^-^xfmL 
ko c:«)<t'5fe:LTftsnfc7* h^P5>y^:/^x^ 
y^iyyxii. wmmnf^f3i<. 1s:myt<Di>i:x 1.^(0 
^i^^yyyyicm^Lrco 

[0 103] 

[iifiSM2] Wetti.xmmmi tmmmm. y;mx 
^^■^t\tzf'7X'f-j^\yyxm¥s^mmhtc. c<dv 
yxmi<Dmm\^ii^ v xxx;i/«ii^»?ts{ci 0 miu 
L. fmt--xyfp. 1 0 o°cx immisam^n^\ m 
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hm^Bl&LtCo ^(0±\C. S i Oz . A 1 2 Oa > T 
[0 10 4] 

jg^^nfct/^x^'y^uyxsw^fflix ^<7)aa® 

T^^i-li:Jg-ff^t)-&. cn^&Sfi^JO. Olg^fffiL^^ 20 
ItcXnfCo l'>'XSMtt^%j!i*^& 1 0 c m±mc-t 

KSSiri(**)S : C R TM- 5 0 0 0) SC/^«-by9- 

- (.B^M^mcmm ■. crts-a) ic^o. mm 

*7 0 0 AtKfflltfCo ^-yf^m^^M^^^ 5X10 
"'Tor rlClg^U i^%?i«iBiiLT7* h i'n^ -y 

i^^m^mmi^^. i^yxs^iommicy^ h ^ «y 

[0 1 0 5] *||fl|0!ItfcV>T{i^ y^h^ti^y^^ 

uyxmu(Dmmicnm^ mc^mmm^m^j: 30 

mwituyxm^ommm^^ti^Tm^ri. mmmi^ 
iziiiyth^u^^y^mmmtmLrjih^iioicmM-r 

i^i&?-&«o msmam'fdcmir^cticjzf}. yt 

h ^ p 5 7 ^^n(Dnmmicnmti^^ c s j; 3 1 i^yx 
7 * h ^ D ^ 'y ^vsmmm-r^ j: 3 1 

So 7:th^n^-y^/%R*Ht«tfcl^yXSM». ftl 

ttT^^A^Msnfco coj; ^ ^umry^- h^m^y 
mn.mim Lrc]yyxmi(oMm<o^^^wm^-f 

yff^ 1 2 O^T 1 itWAnii^tfofco ilWAPl^fcJ;!? 
{yf««{i:ltMbfc«<D7* h -y mm.-b'^iyyxm 

mt^y* h^us.y^-x^x^y^uyXi)miin 

So 

[0 10 6] c(Di^yx^. 'tmrnr-m^^^Myyi- h 
m±'Otzib. ^m'yvnyj^/\~\ta-h^'f^ykfy 50 
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^^WitSitrCo ^®±tc. Sift. AhOi X Ti02*^S*S 

LTf-^Snfc^* h ^'D ^ >y ^ I^^Xti, 

<^ i:ll)t<Dfei:-C. ^^T^-iyaymcf^^yicm 

[0 10 7] 

[II5S0IJ4] *iisgwc*5i/^Tti. mtLxmrnmi 
t mu(o\yy xmi^mm 0 1 t^-ri ^ ^:«f?£ic 

VyX^WtLfco BIHc^-ri^lc. 7;a-h^D^'y 
^^!fi9S3*W«LfcU>Xait4*IH (XJifi) ®%± 
JclllS*¥ti:^aL. b>XS«4 A^CStl 1 0 c m±g|5{t 

jS^^i^ai 1 ^^-rsc vyxmiA. t^m^mm 1 
[0 10 8] g^?]fcitinii-rs^{c«. jiitszai^vx 

»«4(DaS0$tll/3;!)^linSJ;9ti:^-rSo cay 

t^ffi-e b>'XS« 4 ^infif s t uyxmt 4 ©affi<o 

So •?-LT^rai:ttfcU>'XSI^4^®©iii^i/3(r) 
^l^*^P.Sffi±«c^i!jtJli-rs j; 3 tciH^^z ;gr^-^- 
(^0^^) T'j^lft^-iirSo c:©i^l6$-&s:/n^^A{i 

^i6> ma®/^^-vti^^T{t^-rSo 

[0 10 9] cniCi-aT. byX»«4©^Sli:33V^ 

ttAPfi«lt;^S2A^^i;Sili:lc-5:So C OAp|Si«cD^Sa 
icitmLryt h^u^y^mmsiiuyxmiAoym. 

EF^gPfca^-rSdiitc^rS. J;-3T> 1^>'X»«'4© 

gffiP^gpcDSji-r S 7 h ^ n ^ -y tfiJBH 

•y ^ UyX)b^#€.nS <: fctcftSo 

[0 110] ^(Dr^uyxm4(Dmmi*^mc^^t 

fcaM±t 7 * h ^ p ^ -y ^tlKti^ ^rf ^iT'gfe 
if). ^myvay^^\-¥a-h^y'-f yi^y-!fi,ci:f) 
SHtfco M{i:^-(D±t. SiOz. AI2O3. . HOzfi-^ibfS:^^ 

"yKLrmjt-^tifzyth^tiS.y^iyyXii. wmm 
fe*^^<. xmyt(D^tx\ if^T^-i/aymc-x^^ 

yicm^LTzo 
[0 111] 

immmsi ^mmmicisi^^xus ■x^x^-y>uyx 
mutLxmmmi tmm(Diyyxm^^mmLrco m 
2 ic^stmic 7*h^'P5'y^%K23 mtmhtc uy 
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XmUZ 4 UyXm^Z 4 *^e.««J l O c m±g|5lC^ 

imm^mmz i i;®Faic{iii«(«2 2*^@sl 

[0 112] mm. i^yxmtz Aiiiyyxmtz 4(D 

mm(Dm^m'^mmw.z zicj;:^xmm^nrc^mTm. 
m-^n^o c(Dm^xm\ oj^mtm-r^o w^uy lo 

X»« 2 4 ti. 2 5 i 0 5^9173 i^t^^ tci^ 

tt-rSo HuE® i 3 »C lx>'Xa*f 2 4 (i. *Bflb©l5!Iffi@ 

PgTfi. ]yyXmi 2 4 <Dgffi<D7 * h ^ n ^ -y i/il^jH 

2 3 (D^^<Dmmmmm z icmm-r^ c < AniKi 
$nSo ^LxuyXis^^'SiKoyjitii^mjr^ctici: 

!!)^^^^^^:tii(I^LT^/^<„ ctiic^-:>r. uyXcDtumf)'^ 
mThrcmmc^^^xii. yth^ti^-y^mMzscD 

itMLT7:t h^n5'y^'feH2 3cDlxyXS*j2 4© 20 
7^ h ^0 5 y ^^rTvX^-y ^>X*W5n«o 

[0 1 13] ^<7)^^>'X»^2 4*. ^?f«-egtv\ 
gS€i'{ci^^xs«2 4<Dmmim-orcm^rjsiyt h 
^ D 5 >y 0 i^v^fco t Lxmmmii^ <t t>*s 

r-cvi^^fiSL. I \o°cx AmrMm 

^n^^mt^'^tco *<D±tc. SiOz. AhCk . Ti02*^P) 

•5li:LTfte.nfc7* h^'P^-y^UVXii^ W^affe 30 
if^^<. xmyt(D'^tx\ ^^7'-y3ymc-:r^^y 

[0 114] 

immme^ ^mmmic^^^xa. mtLxmmmi 
t mm<D uyxm^ 3 3 ^mm htco 03 ii:$immmic 
^t>^y^ h'>u^'y'^'/^xi-y^\yyX<Dm^m 
(ommmx^^. msic^tmc. yth^x^^y^m 
g 3 2 timmicim ltc uyxm 33^ uyxmum 

^^3 UcJ;f)i!)Pf^Lfcc 40 
[0 115] m3is^p>^t^^Xoic. vyxmiz 3{i 
^)t\ri^-tnx\^^:&(r>xmis^9\m'7yfz 1 tuvx 

S«3 3<7DgBt#«Lfc7* h^n5-y^^!i%(R3 2i: 

y-fz \ \m\,^n>^tm^>^i^tx\^yxmiz 3®M 

yXS*t3 3<DSJSM{i. byX»j3 3©St,^i!raii 

m<D^^^mm (MBin-m^y'Xz Ui:fifei£^,^g|5^) i: 
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[0 116] b>'XS**3 3©Sffi®MAa 

mmicitmLx. uyxm^pisicommpiU^o^y^fh 

^ a 5 -y ^^m(DmM. ffif(«*^^{tr S C i: t) . 

X*^KjgTtfco ^<D^ll^ti:(r)^vX^gE}f«T-i5fc 

[0 117] ^LriiMg«ft:feJ;tfHWI»±©fcJ6. * 
*Si/ U 3 y^/N- Fa- h ^^x-r >y if y ^fc <fc 0 n-r 
-c V^^SEL. 1 1 0 °Ct? 4 ^FJAnii^&m^Slft^ -ti 
fc« ^®±tc. SiOzs AhOs. . Ti02*^e.*«M*S^S» 

/-c7*h:^P^'y^7 \yyX\t. < > 

[0 118] 

[|ISE6aj7] *lieSM*04^ffli.^Ti«0^T^o H4 
(is *^Safiajlc:JoltS^fe7:^ h -y ^^vX^-y 

^ u>xoSjg:^jS©xs*^-r«iiiiS0i?feSo *^fis 

i^^lTSPtBlif^^rafeT^D. fpF5ffl«*"!)?iJ(Dfe<D7=i- h 
p 5 -y ^'ii^MAm^^ n^-c 7 ;i- h ^ P 5 -y ^ y 5 X ^ 

•y^i^yx^Sifi-rSc 

[0 1 19] uyxmtA 1 jinsEwi mm<Di^n. 

yjmxBl&LfCo $-fH4 (a) o^xoicuyxmt4 

t^!ii:immrj:f^i(ommm4z^mm.L. mic^(d 

^^B-rSo iKD^Xyth-^U^ymmtLX. 
^u:i ym^ i t?X t!p*:^^-9-$;y?^©tiK*i£ffl L . 

cti^(D^K^. y'7^yic^^-r^Xo\c^ib^ibtb 

nrcm^mcm.-:}X^^icm^-^io^. t<D(pi)^m 
0.0 1 g^nmvmmmicAnrc. uyxm^4 1 a 

^mmyhu-^- (B^m^mmm : c r tm 

-5 000) S.tfM«-b>-9— (B*K^a$&(«)S : 

cRTs-4) icx^. mm^7 ookicfsimLrcc $ 

fc^^y^tJ; f?. m^&^5x 1 0"' T o r r icm^L 

fc. 't(D'^. m^m^tamLxyth'>us.y'><^n^ 
mwLfE^fco miLrcyyi-hifvi^y ^mn<o-mm 

7x^ h 5 7 ^mMtmmt^. 
[0 12 0] ^McAmmicnm-^-^rcyth^tns.y^; 
<i^mtm^^Mm^m^\ u>xa*j 4 1 ©affile m 

miC(D:^y^h^xn^'y^^n^nm-^'^^c 04 
(b) iz^stii^lc, ji«t«4 2. 4 3lcj;t)lxyX« 

*^ 4 1 ® B ^«ju^i>«)^tt 7 h ^ p 5 -y ^mn(r)^ 

[0 12 1] SIC04 (c) fc^-rJ:'5»c04 (a) t 

mmc vyxmt 4 1 ©as© c MigE^a^ic ytv^u 
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^ >y ^%«*w«-r « J; ^ \cmmw. 4 3 ^^mt^. c 
d 1 7* h ^ 7 mnmtmLfciyyxmt 4 
1 fia^t-t/vff. 1 2 0 °c-e 1 ^raiipii>&fTV\ 

UyXm 4 1 (D«ffitft«L/c7 h ^ D ^ >y 
Co 1 2 2] S»CiiHSS«1t:fe<fct>*SI*l55lh<Dfci6. 'fri^ 

y^^ML. 1 1 0 "CTM ^Hinl^^tf v^Sft^-t+fco 10 

^<D±lC. Si02. AhOs. . Ti02*^e,^S^il^lilSBi^ 

m^^^rctmcuyX(D±^trmm^. f^^im 
f^yxi-y ^ uyxtm^ntco 

[0 12 3] 

lyyXlcii C V Dffilci DJg/S^nfc/N- Ka- hM*^ 

J^fig^nSc *^Wc:fev^T{i. IIBgfiaji i:|pIC^^ 20 

:^mTjei&LuyxmttLrco ^(^am^icm^ 

i^ym(D^M^m^Lrco cn^<D^n^. y^'yyic 
^■^^■^s ^o^t^^mo. 0 1 g^nmhm^micx 

n«o ^^'Xti^^M^^e. 1 OcDi±gPfc-t>y hL^c s 

ij : C R TM- 5 0 0 0) RZfMm'ty'^- (B**S 

K$ri(«^)»: CRTS-4) tCj;f57;a-h^P5-v^!^ 30 

m uyxm(Dmmi^im^ ^tco itmt •a^.yth 
^ 7 ^mw(Dmm^ 700 At^jiitfco ^-y/^ 

fflt/\ S^MF^^K^aS X 1 O"* T o r r IcLfc^. 
^^jg^&idPl^ LT 7 * h ^ D 5 7 ^ tlK^ pyXSW^D 

T% 12 0 °C-e 1 ^^AniiLaBlcf^^ Lfc 7 ;t h ^ P 

5 y ^^n^'/^xi'y ^ uyxms(D{>^mcTm. 
mf^-^tco couyx^mwmTm^^mmmim^rc 

^^>*7* hi'P5-y^t(S^8{t)lt<^^fc„ 40 

[0 12 4] mwm^(D^^\^±(Drcib. ±mmm-c^ 
Bi&inrzyth^vi^y^f'7Xi-y^iyyX±.\z.w. 

•»f-X (B a 1 z e r s) ttSP E CVD^gi:*^^ 
7X^7^ P vXatJgffilc C V D }£»c J; t) 

[0 12 5] ^i4ii^&}^^-rsis»coi/>T»iB^-rso 
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^Mfk^-fr. ^^;l/hUxhi|^i>'2/5>:^fX*i!SSl 0 

0 S C C MTK^SF^tcjjS-To E^©E±r*^ 0 . 7 P 

J!SL/T> ^raicfi|Jg;&*Ht^ |SI^l;:;^y-Fli:iS;^JS 

ai:'3 2Kw;&35>Fj97)!in-r^o nmmzy 

pgWt4 OW/m i n<OiiJ-&T^^t±^fTl/^^. 1 2 
5>F4T2. 5 KWti:^-r5<tdtSiJffll-r§o C(D\2^ 

^ttSCSIIti. 2 00nmi:L;rCc 
[0 12 6] ^t. fs-Yu-Ym^Wl^t^lLimc-0 

m:^x^m^mic 5 o s c c Mi5^tL/> m^&ti^ 0 . 

SPafcLT. )<^)VhVx.V^iy-y'7y:ffX(DmMl 
80SCCM. Mmm&tjZ. 5 KW. «a^5n^;l/5 

m> m^:ffX^m^mic 100s C CM??itL. K^SBE 
is^O. SPatLT. ^^;l/hUxh^iyi/5>:?!fX 

<Dm.m 1 8 0 s c CM. iis®MHi;'j3 Kw. «sa[53-r 

5 AlcU-oTc^^. ^^ICZ 0^HT'^-(D/A- K 

tc. ^;*fX^KS^l£: 200s C CMjtL. KSSJE 
tl^l. OPalcLT. ^^;I/h'JXh4^i/v'^y;^X 

1 8 0 s c CM. ^S2sai;'3 3 Kw. maj53-r 

[0 12 7] ®=©>'^-F3-^)i±^£:^i. siOz. Aho 
3. . iiOzt>^^iSimm^mmm^M^mm\cj;:-^x^m 

Lfco C(DXolcLXi'!F^tircyth^m5.y^UyX 
a. Mffi«fe*^«:<. *^)fe(Dti:T^A^(DS:t/^7'^'> 

[0 12 8] 

[IISEM9] :^mmmicisi^'Xii.. -x^x^-y-^wyx 

mtLx^u^ymmmii^^^ji^mmmmy^xty 
^uvx^ffli/^fcc nsgfi^jitm uyxwitoyam. 
micM^mm'mcx ^yth^u^y ^^mm-^-^ 
fzo ytv^n^y^mntx^x. ^vD^y^ns^xsx 

vj^-y ^^m^f'y'yyic^^t^i^ic^isbmi^^n 

0 1 g^nrnhm^Micxti^o \yyxm$nm^mti^ 
e. 1 ociiigpic-t-y hLfcc tfc. 7ii^B^imm^=iy 
hp-^- (B^M^i^mmm ■. cr tm-s 0 0 

0) ftt^^^-try-y— (0*KSS^g(«)ia : C R T S 

-4) \cxo. mm^7 ookicmmhtco sxio"* 

To r r«DKSg{c:&;S$T#>'7'TSm^?|V^fc^. 

m^M^MmLxy^i-h'^^^y'i^mn^mm^uy 
xm^mm^yt v^m^y ^mmnm^^tco mm 
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c(D]yyx^. mmt-fypx's i 2o'c-z?mF^io * [o 1 3 1] ■^p>ic. •fy-^-^-mt^iefS.^nfcXyyx 

y-C'^-m(Dm^-^'mc-o\,^rmBnt^o [0132] 
(1 - 1 ) -/^^-r-mrnKDrnm 10 mmm 1 0 ] ^sg^j 9 1 mm(D^-^n^ tco 

:/p.y^S(D4<u^yi^7'^-h r3p;?.-h2 5 2 (2-1) f^-f^-mm^omn 

9J (B^^^U-^l^^VIIKt*)) 2 5M«gp. jKUx IlI<&?^mfcKfS^ScffC^^;I/h';^h4^i^5^^>' 
XT;b.1<';;i--;l/i 8Magl5, x^;l/-bDy;l/:ri 0 0 2. 2Mag|5i:p<3?y-;H 9. 8 fiMgp^g-ftii^^. 
«»gi5^g^LT. ^-d'smiBO^ftXXii^ft^yy 0. OOlNig^O. 9 SMSP^ilra^. mP^^UD 

0~1 5m/i. mitXXtm^t^y-!f7.Ty(Ditmi 0 Co 1 3 3] ±fa!;n7i<^^!^tc. ^^x«>A7^h^n- 

0aagi5/4 0S«g|3. @Jg^>3 0%) ^1 4 OMagP :/h4^>'K2. 2 MSgP^g: n -T'D-' V-;H 9 . 8S 

<Dzi~y--<y^m]m-^mrzo 20 ff^n/cj!)n7j<^3-»$i^^i3CD?§?gt. BMt^ (t*) 

[0 13 0] (1-2) r/^-rv-ffl^^CM^feJcD* m^nOz/^Ozm^M.'f^WL)^^y'-)lV)V (H I S 
J^^t - 3 0 M> 2 5 n m. SJ^^j-Sjg 3 0 %) 1 

7* hi'D^ •y^'7'^X^•y^^^'XS^^^:y^^v- 3 3. 3M«g|5, i^{[:M^ii:LTv-V^;bXXS>"^t7 U 

fcc ^ff{i^;^xE;^j^ 0 . 2 T o o r . R F tii^ 2 (M) uy ^'j m%nm^m\yr2^~ F F C 4 3 0 
oow. «iai^K3 0#rai^Lfco *<D^. ig®^^:/ i. 3S«g|5*jiii^]!inK.So i^yMt^ im m 

^X^-y^U>'X(D[HIS±t (1-1) tTPSLfcT" ex;l/y"^^-;l/^SJ3gxXb-y ^ B M- 2 (¥1^M 

•^-r (5 1 t±if Jifi 1 8 0 mm/m -^g 8 0 0 . y^f-'y—MtM 6 8%) 4 0 M«gi5* ;< ^ 
i n) T'M^Lfco c:©)^^{iiS<j2/imi:Lfco t<r) y-;i'3 6 oafigpt^^LfcSJSi:^ ?e.t^^y- 

'f^-f^-mM'^^^mtpLrcMmtfimf^Xf-'y'^ so ;l/7 0. 2S«a3. n-:/D7V-;V3 2 8. 3a« 

uvx^ipii^ptAn^ 1 3o°cT-6o^F^)[ip^Ma ^*2 oaagi5;&An^ mp^ffij^-r^c 3 

tco mim.'j^f'y-c^-moyfmmm 1 . e 0 -eso t/to 

fco ♦ [0 13 4] 

-r) ^«SK{t:t(»i?^5^ity;i/ 

HIS-30M SMft^ («) SS nOa/WOsH^fflaS^pf^y- 
^tSfV^^k ¥i^S?S2 5nm. @J^^ilJ*3 0% 

H I S-3 OMN BMit^ (M) S!S n02/W035i-&Wi^^^y- 
^WL^/)W 3 0 n m. ®}g5^igfi3 0 % 

AMT- 1 3 0 S BMt^ («) mSbz Osmi^yi^ y-JV^Vjl 

^mmirm 1 5~2 0 nm. mm^m&3o% 

D) .KU ex;l/7^^-;Wlli 
xXb>y @*{t:^ («lc) ¥i§«-&J* 6 0 0. y^^~Mt 

me 5% 

XXL/>y^BM-2 m7kit^ m) ¥l^M-a-^8 0 0. y9^^-;Ht: 
&68% 

xXU'y^BM-5 azKft^ (tt) ¥i^«-&*8 5 0. :^^7-;WI: 

S6 5% 

xxb7^BH-s ftTKft:^ (M) m. ¥t^m^mi, 0 0 0. y^^^- 
MbS? 0% 
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7D^-KFC4 30 ft:£XU- 
SH30PA 

L 7 0 0 1 B:^=L~:f} 
•y^'X^-7-^ffll^TS!tL<m5?b^A^^, 0. 0 1 

[0 13 5] ±m(DM7ii^mmc. amit^ im ms lo 
n02/wo3S^^iK^i[p<^-;i/v^;i' (h i s-3 
CM) *6 3o««gpi:. ?«i<tWii:tTx^b:/s;r 

5>HS^^7;l' = :^>>A4a»g|5ii. l^^W^MiiL 

H30PA:&0. 45 fiSgP^An Ls +^lctmM-^ L 
fc^. 3/im©;>{i/:r9>':7^;l/^-T?ig:jiL/N— K3 

[0 13 6] (2 - 1 ) -/^-c-r-fmrno^miuRxm 
it 

iffma^ 1.66 (Dwmimt; ymmmmm-^^'^x 

^y^UyX^. MSaatLTe OWl 0%NaOH 

3 o^ffl*pifMtT:/9-rv-%isft?-erfco 
[0 13 7] :/'7-Yv-®Rt;>'N-Fa-hji;&wr-5 

:/'7X^>y^'U>'X(Di^ffitc. S i Oz/Z r 02lS<D5 
1 ) !i®?g«14 

— 1 mm^©»ffiB (1 OOVX) ^f^*5s * 

> («) s) ^^<mmncm. 7'-^<D-m^n 

•^s 9 0° ;^[Ritc^v^<t<iij!b^-rci:^i OIhISSOjIL 
[0 13 8] ^<^)^. 3— r-rvi^JiaffiOSfficDi*^ 40 

iyyxt^iiipimm^m.^n-f\cm':>Ti^^ii^^m^s m 
0 0/1 ooj T^tm. mt/^±<mi3'^nfs:i)^-orcci: 

[0 13 9] 
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--y-^ (m myv::iyjf.nmmmi 
- m) myv=iy^.nmmm\ 

^ -y uyXtmm-t. Sjg^nfc ^^^X{i$^L;rc 
[0 14 0] *fc, :/7X^-y^l/>XS«*'>35:< 

mc ]yyxmt<Dmm\^mc9m. mn^-a^ c tis^-e 

^tsiyyx&mm^^?>t. ^immmrmm^nrc 
uyxmicit-<rm<Dm-m\^mcmm. t^^Lrzy 
th^u^y ^mm.<^mmmm\.m < ^ »3 ^ mitx \l 

y^Xf-'y^U^XAWSnSo $fc. ^)telC^3 7:t 

h p 5 ^mn<Dmmmti}'^+^icnt>n^ ctt^ 

p. , ffiffl-r S 7 * h 1? P ^ -y ^'Vl3m<omi^+^ic^U^ 

U>Xa#>&Jg^Lfcil^fcJt<T. 7*hi'P5-y^ 
P^ 'y^:/^X5^-y^^yX*<ffe.n5„ Sfc. ^^i^ 

[0 14 1] Mlt^ i5-^7* ^^^P5•y^1^fig>&W■r 
S ^^7f-'> 3 :/i^07 * h ^ P ^ >y ^7 :/^x^ >y u 

y^h^u^y-^y^x^y^ uyx^mmcmmmm 

©finfc7:a- h^'P5'y^7'^X^'y^^>'X*^?)n 

^ o 

[0 142] *^c. 7*h^P5>y^!i^K*K^^«S 

■euyxm^±icitm-^^. cti^im-r?,ct\cx*y 

y^h^xn^y mmuyxmtmmicim. itm-^ 
•it?>!ity^\-^ti^y^y'yx^y^uyx^m& 

yx^mmr^ctmmtfsi*:). wmm^o:)\^±Lrc 
y^tY-^v^^y^f^x^y^ uyX(Dmitxm<Dmm 
it. axhmmmmttsi^o ^vx\yyxm<om. 
^i^micy^ F ^p 5 -y ^^m(^'immm'^m^^nx 
v^s uyX(Dmmm^wt\^±^-^^ c tti^x^^o 

[0 14 3] $fc^ ^•yX»*^©^®|^gl5^^:7* F^P 

^ >y ^ftK*^a^. ffiitLfc uyxs**±ic:/9-rv- 

P^>y^7''7Xf-y^U>X*f#5c:i:*^T'#So 
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■^'^^o 1 , 2 1, 3 1 iraii^S: 

[0ffiora*;Q:iJH^] 2,22,42,43 mBtW. 

[01] tt. ^mmm(D--mmmii^mt^^'!f ^7^-1^3 3, 23. 32 uyxm^icnmL 

y^Mt^VtY^u^^v^y=7X^-j^\yyXam^ 10 fe7:d- h^/n^-y ^'^K 

SS^^LfcilBS0T-fe«o 4. 24, 33, 41-----' ^yXftW 

[02] a. *MlfilH^<0-SIBEMfi:MfcS^^r-i^3 2 5 U>'XS#<Di^^ 

>'%^-r57* h^P^-y^t/^X^^y^l/VXciDtSji ® 

gH*^Lfc«tBS0T'^So 3 4 \yyxw^<r)Wm.^ 

[03] a. *g@^W©-llfl£Mt<:Mibsy^x-5/3* iXiL 
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[02] 
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